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Beam-plasma instability: linear theory 

𝛾 = 41 
𝑇 = 20𝑝𝑠 

𝑘⊥ ∝
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𝑅
 

𝑅 = 2𝜎𝑥𝑦 -e-beam radius 
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Estimations -2 

• Growth length dependence on Np is interesting (very strong impacted by the 
geometric factor G), instability increment  relative growth rate, the field strength 
should be larger for higher plasma densities 

• L~5cm  too small (from the FEL experience -> interaction length ~10*L) 
• MK: I hope I did not make mistake in the calculations (if there is – please let me 

know). I have not also found any theoretical contradiction 
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NB: 
These derivations are done 
under assumptions: 
- Cold infinite plasma 
- Monenergistic infinite 

electron beam with 
homogeneous transverse 
density 

 More real modeling 
should result in L increase 
(weaker instability) 
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Estimations -2a: if e-beam would be smaller? 

 /5 

9.4*1012 cm-3 

17.1*1012 cm-3 

33.2*1012 cm-3 


